Aspergillus terreusの代謝産物の構造と生合成に関する研究 by 荒井, 國三
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5tartingreactionyieldde皿etbyl　AQ mpAQ time貢 ? Fo＝皿ula☆重 OC
L5　hr 72 （49｝　C32H30罠20418－220
AΩ一A－2（5｝ 1 56 （50｝　C37H38N204167－171
AQ－A－3（6｝ 1 60 （51》　C32H30H20426 －262
2．5 85 （52｝　C37ヨ38H20ξ111－115
AQ－B－1（8｝ 1ユ 63 （53）C32H3G寅2・4ユ99－201
みQ－B－2（9｝ 1 76 し54）　C32H30聾204192－195
AQ－B－3〔IG｝ 1 14 （55｝　C27H22N20422－224
AΩ一B－4｛U｝ 2．5 83 （56）　C32H30n20445－246
麹Q－C－1（12｝ 1．1 82 （57ユ　C27H22聾2044 －246
AQ－C－2（13） 1 58 （56⊃　C27H22N204＞300























































































































































































































































































































































































































































































































































































































































































































































































































































































































ルを示すo またIRスペクトルは 1668cm~1にカルボニル吸収 (m-aminobezoic





















































































































































































が得 られたolOTの IRスペクトルはdioxopiperazine構造をもつ L-alanyl-L-
tryptophanのそれと輝似し1677,1670cm~1に吸収を示す｡ 107を 6NHClで
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AQ－D （14） 一 一
AQ－F （16｝ 一
? 　　　’f　R2









































































































































































































































































MSm/2: 534 (M"), 465, 396
'H-NMR(CDCi3)6: 1.52, L84(each s, 2CH3), 3.62(2H, d, J=7.5Hz), 3.72,
3. 82 (each s, OCH3), 5. 14(1 H, dd, 1 == 10, 1Hz), 5. 18 (1 H, dd, 1=18, IHz), 5. 20
(1H, t, 1 == 7. 5Hz ), 6. 12 (1H, dd, J== 18. 5, 10 Hz ), 7. 00 'v 7. 58 (8H, m, aromat ic H) ,
8.18, 8.60(each s, NH)
AQ-B-2 (9) CDi!Iles
Anal. Calcd for C34H34N204:C, 76.38; H, 6.41; N, 5.24
Found : C, 76.00 ; H, 6. 36 ; N, 5.09
MS m/2: 534(M+), 465, 396
iH-NMR(CDC13)6: 1.48(6H, s), 1.86, L88(each s, CH3), 3.57(2H, d, J=8
Hz), 3,67, 3.76(each s, OCH3), 5.09(1H, dd, 1==10.5, IHz), 5.13(1 H, dd,1=
17.5, 1Hz), 5.42(1H, t, 1=8Hz), 6.07(1H, dd, J::-T17.5, 1O.5Hz),6.97'v7.58 (8
H. m, aromatic H), 8.22, 8.63(eachs, NH)
AQ-B-3 (10) CD{!iles
Anal. Calcd for C2gH26N204:C, 74.66 ;H, 5.62 ;N, 6.01
Found: C, 74.55; H, 5.80 ; N,6.07
MSm/z: 466 (M+), 398, 69
iH-NMR( CDC1,)S : 1.37 (6H, s), 3.73, 3.75(each s, OCH3), 4.73 (1H, dd,J=95
1.5Hz), 4.93(IH, dd,J=17, 1.5Hz), 6.06(IH, dd,J==17, 9.5Hz), 7.05N7.69
(10 }I, m, aromaticH), 8.72(IH, bs, NH)
AQ-B-4 (11 ) cD{Ikeq
Aual. Calcd for ,C34H34N204: C,76.38 ; H, 6.41 ; N, 5. 24
Found: C, 76.21 ; H, 6.18 -; N, 5. 24'
MSm/2:534(M+), 465, 396, 69
iH-NMR(DMSO-d6)6 : 1.55(12H, s), 3.62(s, 20CH3), 4.90--5.24(4H, m),6.18
 (2H, dd, 1=17.5, 1O.5Hz), 6.9O-･7.54(8H, m, aromatic H), 1!.O8, 11.14(each s, NH)
AQ-C- 1 (12) cDt!Iler
AnaZ. Calcd for C2gH26N204: C, 74.66; H, 5. 62; N, 6.01
Found : C, 74.39 ; H, 5. 7'O ; N, 5.68
MSm/2 : 466(M+), 397
iH-NMR(DMSO-d6)6: 1.46(6H, s), 3.66, 3.71 (each s, OCH3), 5.01(IH, dd,
1=10, IHz ), 5.05 (IH, dd, 1 == 18, IHz ), 6.09 (IH, dd, J=18, 10Hz ), 6. 94 -" 7. 62



































































































egscCl} V' 'J X" l)･SH (MeOH ), mp 221 t--222OC
Anal. Cal cd for C3g H4sN204 : C, 76. 94 ; H, 7. 95 ; N, 4. 60
Found : C, 76. 84 ; H, 7. 95 ; N, 4. 74
iH-NMR (CDC!,)6 : O.83(3H, t, J==7.2Hz), LOO (12H, t, J=4.8Hz), 1.50･--2.00
(8H, m), 2.80 (4H, t, 1=7.6Hz), 3.67, 3.77(each s, OCH3), 6.80t- 7.40 (7H, m,
ar omatic H), 7. 87, 8. 43 ( each s, NH)
AQ-HA-3 (44)
agsctswa*(n- /xkVtz ), mp 228･-2310C
Aual. Calcd for C34H3sN204: C, 75.81 ; H, 7.11; N, 5. 20
Found : C,75.89'; H, 6.92 ; N, 4. 85
'H-NMR (acetone-d6) 6 : O.67(3H, t, 1=7.2Hz), O.80 (3H, t, 1=7.2Hz), 1.35 (s,
2CH3), 1.77(s, 2CH3), 1.79(2H, q, 1=7.2Hz),' 3.75 (s, 20CH3), 6.70-"7.77(9H,
m, arornaticH), 9.85(s, 2NH)
AQ-HA-4 (46)
agifi<waEi f i) X"AHHH (MeOH), mp 267-27OOC
Anal. Calcd for C3gH4sN204 : C, 76.94 ; H, 7.95; N, 4.60
Found : C,77. 78 ; H, 7. 84 ; N, 4.68
'H-NMR(acetone-d6)6 : O.84(6H, t, J=7Hz), 1.00 (6H, d, J==6Hz), 1.46(s,
4CH3), 1.75(3H,m), 1.84(4}[[, q, 1=7Hz), 2.96(2H, t,J=7.5Hz), 3.72(s, 2
OCH3), 6.95'v7.40 (7H, m, aromaticH), 9.50, 10.40(each s, NH)
AQ-HB-1, (30)
agwats f iJ 7rASH (MeOH), mp 255N2570C
Anal. Calcd for C34H3sN204: C,75.81 ; H, 7.11; N, 5.20
Found : C, 75. 57 ; H, 7.15 ; N, 5. 22
iH-NMR (CDC13)6 : O.83(3H, t, 1=7.5Hz), 1.38, 1.48(eachs, CH3), 1.01(6H,
d, 1=6 Hz ), L 50 ･v L90 (5H, m ), 2. 90 (2H, t, 1=8Hz ), 3, 77, 3, 83 ( each s, OCH3),
ZO4'v 7. 80 (8 H, m, aromat ic H), 8. 26, 8. 60 (each s, NH)
AQ-HB-2 (sa)
eescthf i) 7".l),ffH ( /NC )- -l2' ;.i ), mp 196･- 197OC
Anal. Calcd for C34H3sN204: C, 75.81 ; H, 7.11 ; N, 5. 20
Found : C, 76.06 ; H, 6.92 ; N, 5. 12
iH- NMR (CDCI 3) 6 : O. 83 (3 H t, 1=8 Hz ), LOO (6 H, d, J =5.4Hz ), 1. 37 (s, 2
CH3), 1.47tvL97(5H,m), 2.80(2H, t, 1=8Hz), 3.63, 3.73(each s, OCH3),












































































































































































































Aual. Cal cd for C32H3o N2 04: C, 75. 87 ; H, 5. 97 ; N, 5. 53
Found : C, 76.02 ; H, 5. 85 ; N, 5. 36
IR yK.B.;cm'i : 3310, 1630
Demethyl AQ-A-4 (52)
Anal. Calcd for C37H3sN204:C, 77.32; H, 6.67 ; N, 4.87
Found : C, 77.43 ; H, 6.71 ; N, 4.77
IRvK.B.;cm'i: 3400, 3350, 1630
Demethyl AQ-B-1 (53)
Aual. Calcd for C32H3oN204: C,75.87; H, 5.97 ; N, 5.53
Found : C, 76.07 ; H, 5. 93 ; N, 5. 66
IRv.KB..'cm-': 3400, 3300, 1630
Demethyl AQ-B-2(54)
Anal. Calcd for C32H3eN204: C, 75.87; H, 5.97; N, 5.53
Found : C, 75. 47 ; H, 5.83 ; N, 5. 35
IR vK.B.l cm-i : 3360, 3300, 1630
Demethyl AQ-B-3 (55)
Anal. Calcd for C27H22N204:C, 73.96;H, 5.06;N, 6.39
Found : C, 74.01 ; H, 4.97 ; N, 6.60
IR v:21 cm'i : 33so, 33oo, 163o
Demethyl AQ-B-4 (56)
Aual. Calcd for C32H3oN204: C, 75.87; H, 5.97; N, 5.53
Found : C, 75. 37 ; H, 5. 78 ; N, 5. 68
IRv:B.'. cm-i: 3410, 3360, 3300, 1630
Demethyl AQ-C-1 (57)
Anal. Cal cd for C27 H22N2 04 : C, 73. 96 ; H, 5. 06 ; N, 6. 39
Found : C, 73,99 ; }I, 4.86 ; N, 6. 21
IR v:2;cm-i: 3380, 3300, 1635
Demethyl AQ-C-2 (58)
Aual. Calcd for C27H22Ni04:C, 73.96.; H, 5.06; N, 6.39
Found : C, 74. 18 ; H, 5. 17 ; N, 6. 34
IRv::;cm-i: 3400, 3340, 1625
.Demethyl AQ-D (59)





































































































































































































































































































































































































































































































































































































IH--NMR(CDC1 3) 0 : 0.95 (6H, d, J=6Hz, 2CH3), 1.57(3H, m, CH and CH2),2.28
and 2.30 (each 3H, s, OCOCH3), 2.72(2H, t, J=7Hz, CH2), 3.93C3H, s, OCH3 ),
4.17 (2H, s, CHz), 6.90~7.10(3H,m, 2,5 and 6~Hof indole), 7.55C1H, dd,J=
7, 2.5Hz, 4-H of indole), 7.90 (lH, bs, NH)
{~fr~ (97) O)~vi':H::J: ~ ;l7"JH~
97 (50 mg) ~Nz ~tmfi:lDMSO (20ml) K C. iJ> G t:i'E'tEiK methylsulfiny1carbonion (2.3 ~
;Ii, NaHc.DMSOtJ)GIDlfl~)~1m::t, ~lffil.L'4IF1fF~WUfGt:~, CHd(1.5ml)~1JQ::t~GI(20
:B-F~t:I:J"I'~*f£~G t:o mJt'tEi~J.kI(i'± ~t CHCl3'!'ffit!:l G, Na2S04 L'fi~~j~Ulll G~Mt~ preparative
TLC ( :/I) :7J-7JV, "'/1t"/ )-r:'m~Gt:o ~*t(EHatMeOHtJ)G ~)\Ij!l~ Gmp 70 ~71 °C O)~§;flZtI\~
(99) (JI)(;Ii, 20mg) ~1~t:o
Anal. Calcd for C22H29N302: C, 71.90 ; H, 7.95 ; N, 11.44
Found: C, 71.82; H, 7.78; N, 11.53
MS m/z : 367 (M+), 352, 310
UV A~~C:: nm: 227, 303, 323
IR V~~~cm-l : 2950, 1470, 1360, 1260
IH-NMR( CDC1 3) 0 : 0.95 (6H, d, J=6Hz, 2CH3 ), 1.55 (3H, m, CH and CH2),2.30
(3H, s, OCH 3), 2.98 (2H, t, J=7Hz, CHz), 3.90 (6H, s, 20CH3 ), 3.92 (3H, s,
NCH3 ), 4.05(2H, s, CH2), 6.77(lH, s, 2-Hof indole),6.80~7.10(2H,m,5 and
6-Hof indole), 7.65(lH, dd, J=6.5, 2.5Hz, 4-Hof indole)
{~fr~ (97) 0) CH 2 N2 R J: ~ ;l 7"JH~
97 (67mg) ~P;lio)MeOHl(i'EMG, C.;hRil~\JI!tlo)CH2N20)Et20i'E'tEi~1JQ::t-13t1ft~0V81tff
1!lJWiHtt~m~ preparative TLC (:/ 1}:7J -7JV, CHC1 3 : AcOEt (9: 1 v/v) )L'm~G~~:'!'H105)
~1~t:o
MS m/z : 353 (M+)
UV A~~c:: nm : 224, 283, 293, 322
IR v~:~cm-l : 3400, 1460, 1435, 1370
IH-NMR(CDCh) 0 : 0.95 (6H, d, J=7Hz, 2CH3), 1.58 (3H, in, CH and CH2),2.30
(3H, s, CH3), 2.73(2H, t, J=7.5Hz, CH2), 3.88(6H, s, OCH3 ), 4.10 (2H, s,
CH2), 6.88""'7.20 (3H, m, 2,5 and 6-H of indole), 7.62 (lH, dd, J=7, 3.5Hz,
4-H of indole), 7.78(NH)



































































































IH-NMR(CDCI s) (] : 0.97 (6H, d, J=6.5Hz, 2CHs), 1.03 (3H, d, J=7.5Hz, CHs),
1.60(3H,m, CHand CH2), 2.80 (2H, t, J=7.5Hz, CHz), 3.19(2H,ABpart of
ABXtype, J=14, 7.5Hz, CH2), 3.80(3H, s, OCHs), 4.03(lH, qd,J=7.5, 2.5Hz,
CH), 4.26 (lH, ddd, J=7.5, 4, 2.5Hz, cm, 6.53(bs, NH), 6.95~7.10(3H, 2,5and
6-H of indole), 7.40 (lH, dd, J=7.3Hz, 4-H of indole), 8.34 (lH, NH)
;;t I:. TLC (J) Rf 0.8 (J)Jm:fr ~:E"iB3 .:r:.-7' JviJ> ~ ¥}~~ G'-C mp 141 °C (J)~§,&ttt\~ (l[)(I!:, 7mg)
H~H:.o :;$:4?31@JJ: 106 (J)rr{:2ji:~'~{:2ji:c. '1'S~ G ;/1,1:'0
{!::;il"!jYJ (106) (J)~.>I7"Jv{I::;
106 (50 mg) ~7J<IfI:M (20 ml) K c. iJ> G 10 %HCI (1 ml) ~:fJQ~ 10 :frFcIJ:fJQ~rnb1to BZJt~~
10% NaHCOs -cr:j=l;m GAcOEttffH±:lT'5o AcOEtJl~ Na2S04 -c$Z:i!lk13t, liiAAtHR1;;G~m~ prepara-
tive TLC (;"'1) :7JIf'JV, AcOEt) -c~~o ~ ~ KMeOHiJ> ~¥}~~Gmp 235~237°C (J)1m§'jj!&
*lIl~~ (107) (l[)(I!:, 24mg) "d~l:'o
Anal. Caled for C19H2SNs02 : C, 69.70 ; H, 7.70 ; N, 12.84
Found: C, 69.70 ; H, 7.64 ; N, 13.04
UVA~:~Hnm(logc): 222(4.60),275(3.84),282(3.85),292(3.76)
IRj)~~~cm-l : 1677,1670
IH-NMR(AcOH-d 4)(]: 0.44(3H, d, J=7Hz, CHs), 0.94(6H, d, J=6Hz, 2CHs),
1.57 (3H, m, CH and CH2), 2.84 (2H, t, J=7Hz, CH2), 3.35 (2H, AB part of ABX
type, J=14.5, 4.4Hz, CH2), 3.94 (lH, qd, J=7, 1.5Hz, CH), 4.49(lH, dd, J=4.4,
1.5Hz, CH), 6.68~6.92 (2H, m, 5 and 6-H of indole), 7.11 (lH, s, 2-H of indole),
7.41 (lH, dd, J=6, 3.5Hz, 4-H of indole)
107 ~ 6N - HCI c. c. t K. 130°C -c 2 ~FcIJ:fJQ~13t, BzJt~~ "C (J);;t ;;t 7 ~ .I M:fri'RH-C:fri'R G I:. °
{!::;il"4?3 (97) O)AcOHr:j=lH2/Pt02rnjG
97 (190mg) ~7J<mM (30 ml) Kc. iJ> G Pt02 (30mg) ff:iET, IR'7 / :t-cifJ 60°C 1c::fJQiffil. Gt:r
iJ)~**~b1tr:j=l5 ~lIlJt\Hlio ~AAt~I?I&.GI?~~~EUU~i'iG, ~m~preparativeTLC ( ;"'1) :7J7JV,
CHCI s : 7 -jz I-- / (2: 1 v/v)) K#GI:.o Rf O. 2 (J)Jm:fr~ n- -".:f":t / c. CHCIs (J)m\ifliiAAtiJ> ~
:p}~~ G mp 14 9°C (J)~§,&ttt\~ (108) (l[)(I!:, 70 mg) ~f~l:'° .
Anal. Caled for C19H27NsO : C, 72.80 ; H, 8.68 ; N, 13.41
Found: C, 72.85 ; H, 8.80 ; N, 13.21
MS m/z : 313 (M+), 201, 200
UVA~:~Hnm(logc):282(3.84),292(3.75)



































































































Ca] ~ + 89° (c=O. 7, EtOH)
CD(c=0.02, EtOH) 6.0 20 : -12.6(226), +21.0(247)
Astepyrone (109) 0) Ethanedithiol :lIl.klH!
109 (2DOmg) K7J<ff5"~ ethanedithio1C4ml) C BF3-etherate (2ml) ~1JlJ.t. t::.{~, 4°C \..'-~
ti\1:Jl![0 &!Jt~~L7J<~:tJlJ.t. CHC1 31E1lt±l G, CHCIJfi~iil~ Na2 S04 \..'ifiZ~13i:~AAtW:t;;o ~m~ preparative
TLC ( ~ 1) :fJ-7)V, A';/-l{ / : AcOEt (3: 1 v/v)) \..':fi'H~~o ~ c;, K CC1 4IP C;,:j3H$g§Gmp 157~
159°C 0)1mf3 7' 1) ;;(. 1>. g§ (118)( Jt5(it, 165mg) ~#Jt::.°
Anal. Caled for C13H2003S4: C, 44.29 ; H, 5.72
Found: C, 44.13 ; H, 5.63
MS m/z : 352 (M+), 190, 132
UVA;~~HIIm(log.o): 238(4.01)
IR )l~:~ cm- 1 : ca. 3100~2600 (COOH), 1668, 1590
IH-NMR(CDC1 3) i5 : 1.12 (3H, d, J=6.8Hz, CH3), 2.46 (lH, m, -C!!-CH3), 3.13,
3.23 (eaeh 4H, bs, -C!!2-C!!2-), 3.68 (3H, s, OCH3), 4.39(lH, dd,J=;=11,4.2Hz,
CH), 4.68 ClH, d, J=5.2Hz, CH), 4.73 (lH, d, J=l1Hz, CH), 5.18 (lH, s, CH)
[a]~S - 61 ° (c= 1.1, EtOH)
11::i'l4tJ ( 118) 0) Raney- N i K J: 7.>!l}rlWlE
118 ( 165mg) ~ EtOH (50 ml) Kc ip G W2-Raney- Ni (10 gO)::':;J 7" )vi'I~;O> GWIiI\\i!t G t::. )
c c t:, K 4 ~ml1JlJ~.ili7Tto fMl!llf!;~lpJt(G EtOH\..'rJti'1'tGt::.o &!Jt1:~4tJ~ifMl!llf!;lc:(!1k~ ~h "LL't::.O)\..',
fMl!llf!;~ 10 %HCl K~m13i:CHC131E1lt±lGt::. o CHC13JlI;:I:7l<rJt13i:Na2S04 \..'ifiZ~ G, ~!llf!;~W:t;;VC{~G
ht::.~m~preparative TLC ( ~ 1) :fJ-7 )V, A';/--l{/: AcOEt (4: 1 v/v ))\..'m\\i!tG~~-€SIS3~4tJ
~(119) (J/)(it, 45mg) ~{~t::.o
Anal. Calcd for C9 H1S 0 3 : C, 62.04 ; H, 10.41
Found: C, 61.92 ; H, 10.69
MSm/z: 175. 1336 (caled for C 9 H19 0 3(M++l), 175. 1333), 159 (M+-CH3), 142
(M+-OCH3), 115 (M+-CH2COOH), 103 (CH(OCH3) CH2COOH), 70 (C (CH 3) CH
(CH3) CH3), 43 (CH 3CH CH3)
lH-NMR(CDC1 3 ) i5 : 0.77~0.98 (9H, 3CH3 ), 1.61 (2H, m, 2CH), 2.48 (2H, m, CH2),
3.36 and 3.38 (OCH3 ), 3.69 (lH, m, CH), 10.17 (lH, bs, OH)
NMR \..';t "-t- ~£O)~ 7·7 )V;O, 2 {iIC:)J-:b>h-Cmibh -CL'~ c.. C J: 9 119Ii2{i0);)7A7 V;:f?
- O)ZEr,i'I~tJ (7 : 5 ) \..' J.> 1.J c.. c :b';if;~ ~ h t::. °
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